SUMMARY In 80 patients with duodenal ulcer, the effects of various factors-symptoms, endoscopic findings, and peak acid output (PAO)-on the healing rate were studied during eight weeks of outpatient therapy with low-dose antacid (neutralising capacity less than 50 mmol HCl/d). Fifty-six per cent of the ulcers healed. The following unfavourable factors were found to cause a significant delay in ulcer healing: a long duration ofpain in the last ulcer relapse and the present period of ulcer pain, smoking, stenosis of the duodenal bulb, and a high PAO. Multiple regression analysis showed that three factors (duration of the present ulcer pain, smoking, and stenosis of the duodenum) had a significant influence on healing rate. According to the results obtained with this method, the patients with no or only one unfavourable factor (n=35) had the best healing rate: 80%, compared with patients who had two (n= 31) or three (n= 14) unfavourable factors. The healing rate of the latter two groups was 41 % and 28 %, respectively (p <0'001). A prognostic score based on these three factors represents the severity of duodenal-ulcer disease with regard to the healing process under placebo-like doses of antacid.
While the number of studies on the effect of various therapeutic regimens on the healing rate of duodenal ulcer has increased in recent years, no generally accepted criteria have yet been set up for assessing the severity of the disease and for comparing the subjects investigated in various centres. The aim of the present investigation was to evaluate the effect of the various characteristics of ulcer patientssymptoms and complaints, endoscopic findings, and the extent to which gastric-acid secretion influences the healing of duodenal ulcer under low-dose antacid treatment for a period of eight weeks in outpatients.
Methods
From February 1975 to the end of 1976, diagnosis of peptic ulcer was made in 200 German patients, most of whom had been referred to our clinic by general practitioners for diagnosis. On the day of endoscopic examination all patients were given a standard questionnaire about their symptoms and history. The duration of ulcer disease was dated from the inception of ulcer-like symptoms. All *Address for correspondence: Professor Dr S Massarrat, Medizinische Universitats-Poliklinik Emil-Mannkopf-Strasse, 3550 Marburg, West Germany.
Received for publication 2 December 1980 patients who regularly smoked more than five cigarettes per day were considered as smokers, and those who consumed at least 50 g of alcohol per day were regarded as drinkers. All ulcers located in the pyloric canal or prepyloric region with a margin in the canal area were considered to be duodenal ulcer. Ulcer size was assessed by measuring the greatest diameter with the tip of open forceps. In cases of multiple ulcers, the diameter of the largest ulcer was measured. Those ulcers whose base appeared to be almost on a level with the surrounding mucosa were called flat, and those with a clearly depressed base more than 2 or 3 mm from the margin were (53) 33 (52) 12 (71 (63) 8 (47) 14 (52) 23 (64) 27 (48) 18 (75) 34 (56) 11 (58) 9 (60) 31 (53) 6 (43) (47) 30 (48) 5 (29) 150± 141 11 ( (50) 11 (37) 9 (53) 13 (48) 13 (36) 29 (52) 6 (25) 27 (44) 8 (42) 6 (40) 
Results
Of 200 German patients with an initial diagnosis of peptic ulcer (gastric or duodenal), 39 patients were excluded from the follow-up study for various reasons (incompleteness of available data in 24 cases, gastric surgery in one, therapy other than antacids in eight, death unrelated to ulcer disease in two, surgery for ulcer complications during the interval in four cases). Thirty-eight patients had gastric ulcer (not considered in this study). There remained 123 patients with duodenal ulcer; of these, 26 patients refused to participate in the control examination and 17 patients refused to undergo gastric-secretion analysis. Complete data were thus available on 80 patients with duodenal ulcer. All clinical and endoscopic data on 43 patients with duodenal ulcer not included in the study were comparable with those of 80 patients in this study, except for the intensity of pain (which was significantly less in the excluded patients, P <0-05) and for the number of ulcers (which were less multiple in the excluded group, P <0-025). The same endoscopist (SM) performed 88 % of all the endoscopic examinations (first and second control). The remaining examinations were carried out by two experienced endoscopists, and in at least one of the two endoscopic examinations the first endoscopist (SM) was present. Table 1 shows the various characteristics of the patients with healed or unhealed duodenal ulcer. The ulcer had healed in 45 of the 80 patients (56 %).
Among the various characteristics of ulcer disease, the duration of the pain in both the last ulcer relapse and the present attack was of significant importance for the healing rate. In addition, smokers had a significantly worse healing rate than non-smokers. The duration of ulcer disease, extent of appetite, severity of pain, radiation of pain to the back, abuse of analgesics, and previous hospital treatment had some effect on the healing rate, but the values did not reach the threshold of significance.
Among the endoscopic data (Table 2) , stenosis of the duodenal bulb had a significant delaying effect ,on healing. Irregular, deep, or large ulcers healed worse than those without these characteristics. Inflammation close to or remote from the ulcer, and large corpus folds, seemed to have a delaying effect on healing, but the differences were not significant. All patients with unhealed ulcers had a significantly higher PAO than those whose ulcers had healed. Ulcers in the patients with a PAO of less than 30 mmol HC1/h healed better than those in patients with a higher PAO. Multiple linear regression ing and stenosis of the bulb was 004, and that between smoking and duration of the present ulcerpain period was 005. PAO was additionally correlated with duration of ulcer-like symptoms (r= 0-23, P <0 02), with sex (r=0-4, P <0.001), and with duration of each attack of ulcer pain (r=0-22, P<0-025). In the 56 patients who smoked, PAO amounted to 40 mmol HCI/h (± 12.9, 1 SD), and to 32-7 (±15 1) mmol HCI/h (P<005) in the 24 nonsmokers.
According to the results obtained by multiple stepwise regression analysis, patients with varying numbers of a total of three unfavourable factors (duration of present ulcer pain for more than three weeks, smoking, duodenal stenosis) were classified into four groups (Table 3) . As the prognostic score increases from 0 to 3 in these four groups, the healing rate decreases from 80 % (score of 0 to 1) to 28 % (score of 3).
Discussion
In multicentre clinical trials with cimetidine, the healing rate of duodenal ulcer in outpatients under placebo as assessed by endoscopic examination during a fixed period of four to six weeks has been found to range widely in various countries.2 Many of the studies do not mention the various characteristics of the patients; some of them34 present no data on the patients, or report only on age and sex.5 The duration of ulcer disease is mentioned in most of the studies.6-15 A few studies give the duration of ulcer relapse before the study,7 91112 the patients smoking habits,7 91115 or endoscopic data such as ulcer size,6 1314 duodenitis,10 erosions,12 or the number of ulcers.7
In other clinical trials with pirenzepine, an anticholinergic agent, attention was paid to age, sex, length of ulcer history, history of ulcer relapse, smoking habits, and the number and size of the ulcers as verified by endoscopy.16 These various profiles of the clinical data given in the multicentre studies clearly show that the differences in the views expressed are attributable to the lack of studies on the natural history of the healing process, and likewise indicate the importance of the various factors which can delay the healing of duodenal ulcer.
In these and other studies comparing placebo with other medication, the influence of the duration of ulcer disease on healing under placebo was controversial.6 8 17 Age8 18 and the size of the ulcer were found to be without any effect on complete healing.618
In contrast, Scheuer et al. '9 showed that large ulcers require more time for complete healing, as has also been demonstrated for gastric ulcer.2021 The effect of smoking and its delaying influence on duodenalulcer healing was clearly shown by Peterson et al.l& and has been confirmed in another clinical trial. '7 As the dose of antacid administered to our patients was very low and probably simply acted as a placebo22 amounting to less than 1/16 of one effective dose,18 the healing rate in our patients probably corresponds to the rate of duodenal-ulcer healing under placebo. Our results indicate that, among the clinical data, the duration of the last ulcer relapse and the present ulcer symptoms are good indications for the healing process, beingbetter than other clinical data, especially the duration of ulcer disease: patients with a pain period of more than three weeks had significantly more unhealed ulcers than patients with a shorter period. However, the duration of the present period of ulcer pain could be dependent upon the patient's awareness and personal reason for seeking a medical examination. It may be assumed that some patients with a short period of pain, whose ulcer was diagnosed early, could still have a severe course of healing because of their awareness of, and immediate attention to, the disease. Our patients with unhealed ulcers seemed to have a longer history of ulcer disease than those with healed ulcers; however, many of them could not remember when the disease began, and could only make a rough guess. On the other hand, the duration of the disease could hardly reflect its severity, because of the irregular appearance of relapses at varying intervals. Smoking had a delaying effect on healing, but reduction of, or abstention from, smoking during the eight-week control period had no clear effect on the few patients in this group. It can be assumed that a long period of abstention is necessary to improve the healing process in cases of duodenal ulcer.
Among the endoscopic data, stenosis of the duodenal bulb had a significant delaying effect on ulcer healing, but ulcer size had no significant effect on healing after eight weeks. Thus, it can be suggested that there are small ulcers that heal slowly, and large ulcers that heal quickly. On the other hand, it is possible that a short interval between initial and control endoscopy is necessary in order to distinguish the better healing rate of small ulcers in comparison with larger ones. Furthermore, in some cases it is difficult to assess the size of an ulcer in the duodenal bulb, because of stenosis and the impossibility of obtaining a clear view of the entire ulcer surface.
The patients with higher gastric-acid secretion (PAO greater than 30 mmol HCl/h) had ulcers which healed more slowly than those in patients with lower values. However, multiple regression analysis ofour data shows that gastric-acid secretion depends upon other factors, in this case, probably, smoking. Our smoking patients had significantly more gastric acid secretion than our non-smokers. Therefore the three factors: long duration of the present period of ulcer pain, smoking, and stenosis of the duodenal bulb, each represent a prognostic sign for the healing process of duodenal ulcer. The greater the number of these unfavourable factors in a patient, the slighter the possibility that the ulcer will heal. The very good healing rate of duodenal ulcer under placebo in Switzerland is considered to be due to a geographic factor.23 However, as long as no clinical data concerning the unfavourable factors in these patients are available, the effect of geography on the healing rate of duodenal ulcer must remain doubtful.
The aim of further studies should be to evaluate the reliability of these factors in affecting the healing process under definite and effective treatment-for example, large doses of antacids or H2-blocking agents over a short period of time-and, furthermore, to ascertain the extent of the influence of these unfavourable factors on the healing rate, and to calculate an index for the severity of the disease and the long-term course of duodenal ulcer, similar to the activity index for Crohn's disease presently used for multicentre studies.24
Addendum
The reliability of the effect of these three unfavourable factors (smoking, more than three weeks' duration of the current relapse, and stenosis of duodenal bulb) on the healing rate of duodenal ulcer has been confirmed so far in a prospective study of 27 patients, who underwent three weeks' outpatienttreatment with antacids (aluminium and magnesium hydroxide gel, 10 ml seven times daily, corresponding to a total neutralising capacity of 180 mmol HCI). The ulcer was completely healed in 15 patients (healing rate amounts to 55 %). Depending upon the number of these unfavourable factors present in the patients, the healing rate observed is set out in the Addendum Table. These results suggest the importance of these factors for the healing process under treatment with high doses of antacid. Additional details of this current study will be published later.
Addendum Table Healing 
